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STOIAKY  FORECAST 
FOR 

MONTANA  EAST  OF  CONTINENTAL  DIVIDE 


*  The  outlook  for  Irrigation  water  supply  for  the  1949  season  is  "EXCELLENT". 

*  Snuw  surveys  in  the  head  water  tributaries  of  the  upper  Missouri  river  indicate 

*  that  the  1949  snow  pack  water  content  is  in  general  paralleling  that  of  1948; 

*  most  measurements  show  that  this  year's  water  content  is  15  to  20  %  higher 

*  than  last  year  at  this  date. 
♦ 

*  There  is  sufficient  water  to  cause  extremely  high  peak  flows  in  all  tributaries 
depending  entirely  upon  the  rapidity  of  snov/  melt  and  the  possibility  of  ac- 
companying heavy  rains ♦    The  low  elevation  measurements  shov/  a  higher  percen- 
tage of  average  water  content  than  do  the  higher  elevation  courses.  This 
would  indicate  a  greater  possibility  of  high  peak  flows  and  a  possibility  of 
a  prolonged  runoff  season* 

Free  in  it  at  ion  over  the  central  and  eastern  division  of  the  state  has,  in 
zeneral,  been  below  normal  for*  the  winter  months. 

if. 

^  Reservoir  storage  at  this  time  of  yeer  is  good* 

MISSOURI  RIVER  DETAIL  CONDITIONS  AND  FORECAST 

Gallatin  River;  Snow  surveys,  mde  in  this  basin  indicate  an  above  average  water 
content  ranging  from  106^  to  135^  of  the  ten  year  average.     It  is  anticipated 
that  the  May- June  runoff  will  be  269,000  acre  feet  at  the  gauging  station  at 
Gateway  or  about  112^  of  normal. 

Madison  Rivers  Snow  survey  measurements  made  in  this  basin  indicate  that  the  water 
content  is  a  little  higher  in  average  than  the  Gallatin  River.    Here  the  water 
content  percentage  on  an  average,  ranges  from  120^  to  140^.    At  West  Yellowstone 
on  the  Madison  River  it  is  anticipated  that  120,000  acre  feet  will  flow  during 
May  and  June  or  143/^  of  the  10  year  average. 

Jefferson  River:  Short  snow  survey  records  in  this  basin  make  prediction  difficult 
but  judging  from  the  water  experienced' in  the  streams  last  season;  and  with  the 
water  content  on  27  courses  higher  than  last  year,  this  would  seem  a  very  critical 
oondition.    An  ideal  snow  melt  season  would  have  to  exist  if  a  normal  runoff 
season  is  to  be  experienced  to  prevent  dam.aging  peak  flows  to  lowlands,  bridges, 
and  live  stock  if  precautions  are  not  taken. 

Main  Stem  of  Missouri:  There  should  be  above  normal  flow  between  Three  Forks  and 
Fort  Benton  as  indicated  by  snow  survey  measurements  at  Stemple  pass  with  13.6 
inches  of  water  this  season  and  10.3  inches  last  season  and  compared  with  a  10  year 
average  of  8.7  inches.     Other  courses  indicate  a  similar  comparison.     It  is  antici 
pated  that  2,296,000  acre  feet  of  water  will  pass  Fort  Benton  during  May  and  June, 
about  160?^  of  average. 

Sun  River;  New  snow  survey  courses  established  in  this  basin  last  season  indicate 
that  there  is  aoproximately  ZQffo  more  water  on  the  basin  than  last  year,  the  Teton 
River  is  relatively  the  same  percentage  of  comparison. 


Marias  River:  Measurements  of  water  content  of  the  snow  pack  in  this  basin  indicate 
135%  of  average  with  21.4  inches  of  water  at  Marias  Pass  as  conpared  with  18,9 
inches  last  season  and  15.8  inches  for  a  13  year  average. 

Milk  River;  Snow  survey  measurements  made  at  Rocky  Boy  snow  course  in  the  Little 
Rocky  Mountains  show  a      recovery  over  the  March  first  measurements  and  this 
course  now  indicates  120?o  of  average  for  the  past  seven  years. 


YELLOvvSTaTE  RIVER  BASIN 

Main  Stem  Above  Livingston;  Snow  survey  measurements  made  by  the  National  Park 
Service  in  Yellowstone  National   Park  indicate  thsct  the  water  content  at  Canyon, 
Lake,  Norris  Junction,  Cook  City    and  near  Mammoth  is  about  40^  above  average. 
This  figure  would  assure  an  ample  supply  of  irrigation  water  for  the  Yellowstone 
Valley.     It  is  anticipated  the  1,356,000  acre  feet  of  water  will  flow  by  Corwin 
Snrings  during  May  and  June  or  about  125%  of  average  for  12  years j  Also  887,000 
feet  during  July,  August  and  September  or  134?^  of  average  for  those  months. 

Clarks  Fork  Riverj  Water  content  measurements  made  at  Cook  City  and  Camp  Senia 
in  this  river  basin  show  about  the  same  conditions  as  1948,  slightly  loiver  at 
Camp  Senia.     The  snov/  water  content  averages  127^  of  average  and  it  is  estimated 
that  58,400  acre  feet  will  flow  past  the  gauging  station  at  Chance  during  May, 
June,  end  July. 


SUMMARY  FORECAST 
FOR 

MONTANA,  VvEST  OF  CONTINENTAL  DIVIDE 

*  The  outlook  for  irrigation  water  supply  for  the  1949  season  on  April  1  is  * 

*  "EXCELLENT."     Snow  survey  measurements  made  in  the  headwaters  of  the  Columbia 

*  River  indicate  that  there  will  be  an  abundant  supply  of  water  during  the  * 

*  spring  runoff  season.     Dependent  entirely  upon  the  ^progress  of  melting  snow* 

*  the  probability  of  accompanying  rain  to  push  the  peak  flows  to  such  heights  * 

*  as  to  cause  considerable  damage  to  lowlands,  bridges,  and  head  work.  * 

*  * 

*  April  snow  surveys  in  almost  every  tributary  drainage  indicate  that  the  low  ♦ 

*  elevation  courses  show  a  higher  percentage  of  average  as  do  the  high  eleva-  * 

*  tion  courses.  This  would  indicate  that  the  spring  runoff  will  probably  be  * 
t  prolonged  if  temperatures  are  moderate;  on  the  other  hand  should  there  be  an* 


*  extremely  warm  spell  with  a  good  rain,  excedingly  high  stream  flow  would  ♦ 

*  develop  very  quickly.  * 

*  ♦ 

*  Due  to  the  lack  of  precipitation  during  the  fall  months  it  is  expected  that  * 

*  this  lack  of  soil  priming  and  abnormal  cold  winter  will  materially  effect  * 

*  the  spring  runoff.  ♦ 

*  * 

*  Reservoir  storage  is  good.     Some  of  the  large  reservoirs  have  been  dra'vv'n  * 

*  down  to  receive  the  anticipated  large  runoff.  * 

*  * 

*  Snow  conditions  in  general  are  paralleling  1948  and  a  little  higher  in  a  * 

*  good  many  places.  * 

%;itc%4c3(:3t:4:4:%%4<4^    ^    ^    ii^   if-        if    ^    if^   if    if    ir-   ^    if    if    ^   if    if   ^    if   ^    if   if    ir   if  i^ 


WATER  SUPPLY  OUTLOOK 
UPPER  COLUI\ffiIA  RIVER 

Bitterroot  River:  Water  content  measurements  made  at  seven  snov/  survey  courses 
in  and  adjacent  to  this  basin  show  average  of  24  inches  of  water  which  is  80^ 
above  average  of  12  years  record.    It  is  anticipated  that  the  April-September 
runoff  volume  will  be  613,000  acre  feet  at  Darby  or  1^5%  of  average. 

Clark  Fork  Rivert  Snow  survey  water  content  measurement  at  16  representative 
courses  indicate  that  the  snow  pack  is  approximately  65%  above  normal  and  that 
the  April-September  runoff  above  Missoula  will  be  2,062,000  acre  feet  or  161^ 
of  average, 

Flathead  River;  At  19  representative  snow  courses  in  and  close  to  this  basin 
the  average  water  content  shows  approximately  160^  of  the  past  12  years  average 
The  April-September  runoff  should  approximate  7,218,000  acre  feet  or  157^  of 
average  at  Columbia  Falls  • 

The  April- September  runoff  volume  on  the  Clark  Fork  River  at  Heron  should 
approximate  14,200,00  acre  feet  on  154^  of  average. 

Kootenai  River;  At  fifteen  snow  survey  courses  measured  by  the  Canadian  Govern- 
ment and  the  Soil  Conservation  Service  in  the  Upper  Kootenai  Basin  the  water 
content  in  the  snow  pack  indicate  close  to  120^  of  the  past  10  years  average. 
The  April-October  runoff  at  Newgate  B.C.  should  be  approximately  4,500,000 
acre  feet. 


PRELIMINARY  ESTIMATES  OF  HJNOFF  AT  A  NUHBER  OF 
REPRESENTATIVE  GAUGIN  STATIONS  IN  MONTANA 


Name  of  Stream 

MISSOURI  BASIN 
Gallatin  River  at  Gateway- 
Hyalite  Creek  at  Ranger  Station 
North  Fork  Musselshell  at  Delpine 
Yellowstone  River  at  Corwin  Springs 
Clarks  Fork  River  at  Chance 
Red  Lodge  River  above  Cooney  Reservoir 
Missouri  River  at  Fort  Benton 


Period  and  Volume  Forecast  In 


Acre  Feet 


May    ~  June 
269,000 

19,000 

5,000 

1,356,000 
58,000 
25,800 

2,296,000 


July-A.ugust-Sept , 
12  6,000 


10,000 


2,975 

887,000 
May- June -July 


11,000 


CCLUIviBIS  RIVER  BASIN 
Bitter root  River  at  Darby 

Clark  Fork  above  Mis  souls' 

Clark  Fork  below  Missoula 

Clark  Fork  at  St.  Regis 

Flathead  River  at  Columbia  Falls 

Flathead  River  at  Poison 

Clark  Fork  River  at  Plains 

Clark  Fork  River  at  Heron 


April-June 
^  521,000 

1,592, -000 

2,830,000 

3,700,000 

5,674,000 

5,900,000 

9,850,000 

11,450,000 


April-September 
615,000 

2,062,000 

3,430,000 

4^440,000 

7,218,000 

7,850,000 
.12,460,000 
14,200,000 


Note;    All  estimated  volumes  subject  to  a  discrepancy  of  plus  or  minus  10  to  .15%* 


STORAGE  IN  RESERVOIRS  OF  MONTANA 


AS  OF  M/iRCH  31,  1949 


Usable 
Capacity 


Contents 
This  Month 
End 


Contents 
March  1948 


MISSOURI  RIVER  BASIN 


RESERVOIR 


Location  or  on 
Diversion  from 


XJ       XV  W             V>  VV  Q,  -J-  J. 

Missouri 

37,800 

32  870 

3fi  QRO 

Hauser  Lal-re 

Missouri 

52,090 

2Q .860 

4S  7.'^0 

Ft.  Peck  Res. 

Missouri                19,000,000  13 

1      440  000 

Rubv  Res  • 

Ruby 

38,500 

Harris  on  Lak; e 

Willow  Cr. 

17,760 

Madison  River 

345,000 

2  6R  400 

^'.aCa,      X  w  W  ax     x\.  w  O  • 

Madisdn  Rivsr 

41,000 

35  620 

38  OT  n 

,  V/X  v 

Smith  River  Res. 

Smith  River 

10,700 

Gibbons  Res. 

N.  Fk,  Sun  River 

105,000 

76  060 

64  410 

Willow  Creek 

N,  Fk.  Sun-Willow  Cr 

.  32,300 

T  Q  41 0 

17   1  70 

Pis  hkun  Re  s • 

N.  Fk.  Sun  River 

32,000 

15  Q20 

20  840 

Lower  Two- Medicine  L. 

XJ       •  »  W  X          -L  •  "             X»x\w'  VX  JL  V  ^  »XV^       XkJ  • 

Two  Medicine  River 

14,000 

0 

Four  Horns  Res. 

Badger  Creek 

20,000 

9.800 

7*360 

^irch  Creek  Res. 

t-J  ^  X    ^  X  X       \^  X  W  \^  x^       X  m 

Birch  Creek 

30,000 

20  QQO 

Tjfike  Francis  Res. 

Birch  Creek 

112, 000 

TOP  fiBO 

Ackley  Lake 

Judith  River 

5,820 

4,690 

Durand  Res. 

N.  Fk.  Musselshell 

7,010 

3,750 

5,000 

Dead  Man  Basin 

Musselshell  River 

52,500 

-"^arti ns dale  Res. 

—  wX  X     W  JU  X  X  w  ^X  1^                  X          ^  V 

So.  Fk.»  J^sselshell 

23,100 

13  510 

VJ  ^  X  Ov-/ 

Fresno  Reservoir 

X  X  \^  o  XX         X       w     X    V  \y  ^  x 

Milk  River 

127,200 

74  470 

77  420 

Nelson  Reservoir 

Xv  W  ^  W  WXX       X  Uw  l-J  W  X     V  V  ^  X 

Milk  River 

66,800 

'^9   1  fiO 

, XU V 

Mvstic  Lflke 

W.  Rosebud  Creek 

20,800 

^  7^0 

Glacier  Lake 

Rock  Creek 

4,200 

\J  P  \J  ij 

6  640 

Coonev  Res . 

Red  Lodge  Creek 

27,500 

16  150 

Tonp'ue  Re  s . 

Tonffue  River 

73,900 

Sherburne  Lake  Res. 

Swiftcurrent  Creek 

66,100 

Lake  Helena 

Missouri  River 

10,450 

1  600 

7  200 

GULUMDiA  Ki  VijK  HAolN 

Georgetown  Lake 

Flint  Creek 

31,000 

26,440 

25,690 

E.  Fk,  Rock  Cr.  Res. 

E.  Fk.  Rock  Cr. 

16,040' 

Nevada  Creek  Res. 

Nevada  Creek 

12, 600 

7,580 

vv,  Fky  Bitterroot  Res 

.  E.  Fk.  Bitterroot 

31,700 

10,000 

10,000 

Como  Lake 

Rock  Creek 

34,800 

Flathead  Lake(Sommers 

)  Flathead  River  1, 

791,000 

561,700 

658,200 

Li-utle  Bitterroot 

Little  Bitterroot 

37,100* 

36,120 

24,360 

Dry  Fork  Res. 

Dry  Fork  Creek 

6,700* 

3,810 

3,690 

Mission  Valley 

Mission  Valley 

Reservoirs 

(Flathead  River) 

105,000** 

32,293 

61,650 

♦Comprise  two  Reservoirs  on  Dry  Creek. 
*Comorise  two  Reservoirs  on  Little  Bitterroot  River. 
**Comprise  nine  small  Reservoirs  on  Mission  Valley  Project  Indian  Reclamation 
Service . 
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APPE^IDIX 


Location  of  snow  survey  courses  in  adjacent  basins  and 
not  shown  on  INDEX  IvIAP  but  shown  in  tabulated  data. 

Course  State  No.      Elev.  Location  Basin 

Se  c .        Twp ,  Range 
or 

Latitude  and  Longitude 


JEFFERSON  RI"VER 

Camp  Creek  Idaho  6800 

IvL'.DISON  RIVER 

Valley  View  Idaho  6500 

Big  Springs  Idaho  6500 

YELL01/\'ST0NE  RIVER 

Canyon  Wyoming        2  7750 

Lake  Wyoming        1  7850 

Lupine  Creek  Wyoming        3  7300 

Sylvan  Pass  Wyoming      32  7100 

KOOTENAI  RIVER 

Ferguson  Canada  3000 

Fernie  Canada  3500 

Gray  Creek  Canada  5100 

Kimberly  Canada  3750 

Lardeau  Canada  6000 

Marble  Canyon  Canada  5000 

Nelson  Canada  3050 

Sandon  Canada  3500'. 

Sinclair  Pass  Canada  4500 

Smith  Creek  Idaho  4800 

Sullivan  Mine  Canada  5100 

Upper  Elk  River  Canada  4400 

BITTERROOT  RI\'ER 

Nezperce  Pass  Idaho  6575 

Packers  Mdw,  Idaho  5700 

PEND  OREILLE  RI\'ER 

Benton  Mdw.  Idaho  2344 

Benton  Springs  Idaho  4900 

Boyer  Mountain  Washington  5250 

Bunchgrass  Mdv;.  V^ashington  5000 

Lookout  Idaho  5250 

Mosquito  Ridge  Idaho  5110 

Nelson  Canada  3050 

Smith  Creek  Idaho  4800 

SHIELDS  RIVER 

Porcupine  Montana  6500 

BOULDER  RIVER 

Independence  Montana  8000 

UPPER  CLARK  FORK 

Limestone  Pass  Montana  7000 

Medicine  Creek  Idaho  6200 

Trout  Lake  Montana  3700 


21  13N        36E  Snake  River 

7  15N        44E  -  Snake  River 

34  14N        44E  Snake  River 

44-54  110-37  Yellowstone  Paik 

44-44  110-30  Yellowstone  Park 

44-54  110-37  Yellowstone  Paik 

12  52N        HOW  Shoshone  River 

50-40  117-30  Upper  Kootenai 

49-31  115-01  Upper  Kootenai 

49-37  116-41  West  Kootenai 

49-  41  115-59  East  Kootenai 

50-  36  ^        117-16  Upper  Kootenai 

51-  12  116-09  East  Kootenai 
49-25  117-14  V/est  Kootenai 

49-  59-  117-13  Upper  Kootenai 

50-  40  115-58  East  Kootenai 

29  64N  37/  Kootenai 

49-  43  116-01  East  Kootenai 

50-  01  114-5  6  East  Kootenai 

32  28N        16E  Clearwater 

15  38N        15E  Clearwater 

27  28N         4W  Priest  River 

30  28N  3W  Priest  River 

7  31N        43E  Lower  Clark  Foik 

24  37N        44E  Lower  Clark  Fork 

4  47N  6E  Clark  Fork 

5  54N  2E  Clark  Fork 
49-25  117-14  West  Kootenai 
29  64N         3W  Kootenai 

10  4N        lOE  Missouri 

22  7S        12E  Missouri 

4  17^T        15W  Columbia 

24  43N        lOE  St,  Joe 

22  20N        17W  Flathead 
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APRIL  15,  1949 


Montana  Agricultural  ExDerment  Station 

and 

Division  of  Irrigation,  Soil  Conservation  Service 
United  States  Department  of  Agriculture 

in  cooperation  with 

U.S*  Forest  Service, ,U,S,  National  Park  Service •U»S,  Bureau 
of  Reclamation. .U.S.  Geological  Survey  and  State. 

Engineer  of  Montana 


APRIL  15  SIWARY 
OF  IRRIGATION  miER  SUPPLY  FOR  UmWA 


Due  to  large  accumulation  of  snow  in  the  mountains  as  indicated  in 
earlier  reports  of  snow  surveys,  which  equalled  and  in  many  places 
exceeded  comparable  dates  in  1948,  it  was  decided  to  m.ake  supple- 
mental surveys  on  April  15,  May  1,  May  15  and  possibly  June  1,  de- 
pending upon  snow  conditions  subsequent  to  these  dates.  The 
following  tabulation  of  data  collected  from  our  various  cooperators 
for  Ar^ril  15,  is  presented  for  your  information. 

Without  comparable  data  for  April  15  of  past  years,  forecast  re- 
visions v/ere  not  attempted  at  this  time.    A  comparison  of  per  cent 
density  of  the  snow  pack  has  been  displayed.     It  is  evident  that 
although  there  is  an  apparent  loss  of  water  content  from  April  1  to 
7ipril  15,  the  present  water  content  is  higher  than  1948  and  the 
density  of  the  snow  is  higher  than  1948  as  of  April  1.     The  density 
of  a  snoxv  pack  always  increases  as  the  season  progresses.     This  is 
a  ripening  process  and  the  snow  usually  attains  a  density  of  about 
45  to . 50  per  cent  before  melting  becomes  evident.     The  relatively 
high  density  of  the  present  snow  pack  could  well  be  an  indication 
that  runoff  is  ready  to  begin. 

The  snow  melt  season  during  April  has  been  ideal  with  cold  nights, 
warm  days  and  a  few  storms  that  have  brought  a  little  precipitation 
to  consolidate  the  snow  pack.     The  absence  of  the  usual  January 
thaw  or  chinook  in  midwinter  brought  about  an  unpacked  condition 
of  the  srow  that  lasted  up  into  April.     The  high  density  of  the 
pack,  however,  indicated  that  the  snow  was  not  all  "Fluff."  With- 
out the  midwinter  thaw  continued  cold  weather  drove  frost  into  the 
ground  to  considerable  depths.     The  frost  action  heaved  the  soil, 
making  it  very  porous  and  susceptible  to  receiving  moisture.  This 
perhaps  explains  the  lack  of  a  sudden  rise  in  stream  flow  during 
the  period  when  the  large  volume  of  snow  was  melting  from,  the  plains 
area  during  late  March  and  more  than  likely  is  the  reason  for  the 
lack  of  early  runoff  during  the  first  weeks  of  April.     These  facts 
are  brought  out  by  ground  water  measurements  made  by  the  U»S,  Geo- 
logical Survey.     These  measurements  indicate  that  in  many  basins 
the  ground  -wrater  has  risen  from  two  to  five  feet  during  the  ^^dnter 
and  early  soring  months.     This  ground  water  will  tend  to  bolster 
up  the  late  summer  flow* 

All  data  collected  indicates  an  "EXCELLMT"  supply  of  xvater  for 
irrigation  use  this  season.    At  the  same  time  the  possibility  of 
extremely  high  peak  flow  still  exists.     In  most  basins  there  is 
more  water  in  f  '.e  sno\v  this  year  than  last  year.     The  density  is 
higher  than  last  year  which  makes  possible  an  early  runoff  season. 

Reservoir  storage  is  good  for  this  time  of  year.     The  Montana  Power 
Company  Reservoirs  are  being  lowered  at  present  to  make  room  for 
the  above  normal  spring  flow  to  follow  shortly.     This  will  materi- 
ally help  to  provide  some  room  for  "Flood  Control"  operations* 

Reservoirs  that  are  as  high  or  higher  than  last  year  at  this  date, 
and  which  do  not  have  adequate  spilvvay  capacity,  should  be  drawn 
dov/n  to  a  safe  margin  and  plans  should  be  made  for  per  cent  above 
normal  flow  as  indicated  in  the  April  first  bulletin. 
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